Background: Thailand is a middle-income country in which two-thirds of children demonstrate an insufficient level of physical activity. Physical inactivity is a major risk factor for obesity and many other health-related consequences in children. Thus, it is important to understand how primary school children perceive things in their daily life as determinants of physical activity. The purpose of this study was to investigate the impact of cues, perceived benefits, and perceived barriers on the level of physical activity among primary school students. Methods: A cross-sectional study was conducted in Phitsanulok Province, Thailand, in 2011. Multistage sampling selected a total of 123 primary school students. The Physical Activity Questionnaire for Older Children and the Cues, Perceived Benefits, and Barriers to Physical Activity Questionnaire were used to assess the student levels of physical activity, as well as the perceived benefits, barriers, and cues to action. The association between these factors and the level of physical activity was determined by correlation statistics and confirmed by robust regression. Multivariate analysis of variance compared health belief model determinants: perceived benefits, perceived barriers, and cues to action on physical activity between male and female students. Self-administered questionnaires were validated and tested in a pilot study. Results: The level of activity among primary school children was significantly influenced by perceived barriers, such as fear of strangers when playing outdoors, bad weather, and too much homework. However, activity was not influenced by cues to action or perceived benefits. Perceived benefits, barriers, and cues to physical activity did not differ by gender. Conclusion: A safe environment and fewer barriers, such as amount of homework, could enhance physical activity in primary school children.
Introduction
Children are naturally playful. However, recent surveys of children's health in 2008 and 2009 indicated that only 33.7% of Thai children aged 10-14 years did sufficient physical activity, ie, 60 minutes at least five times per week. Almost 60% of the children watched television more than 3 hours per day during weekends. The rate of physical inactivity in children from Phitsanulok Province was the second highest in Northern Thailand. 1 Moreover, almost nine in ten children (86.0%) traveled to school by car, and only one in ten children spent more than 3 hours per day playing outdoors. 2 Similarly, in the urban Phitsanulok Province, attending after school tutorial programs rather than engaging in physical activity classes was linked with overweight and obesity, 3 which are major health problems among primary school children in Thailand. 4 According to a retrospective study of primary school students from three Thai provinces, the prevalence of obesity increased dramatically during a 6-year follow-up period. In the Bangkok, Saraburi, and Sakolnakhon provinces, rates of obesity in grade 1 students were 16%, 23%, and 4%, respectively, and increased to 31%, 30%, and 9%, respectively, in Grade 6 students. 5 Several studies have addressed both eating behavior and physical activity as factors contributing to childhood obesity. Many studies of physical activity have reported that children have become less physically active than in previous years. However, only one study in Thailand obtained data for obese children, examining the perceived benefits of and barriers to physical activity. [6] [7] [8] [9] [10] Although physical inactivity has been identified by many etiological studies as a cause of childhood obesity, there is limited literature on the factors influencing physical inactivity, particularly among primary school children. It is still unclear what the perceived benefits, barriers, and cues to physical activity are and whether these factors relate to the level of physical activity.
The need to understand and address perceived benefits, barriers, and cues to physical activity specifically among children cannot be overlooked. Therefore, a quantitative study using the health belief model as a theoretical framework was conducted to examine associations between these variables. The results of this study should inform different audiences, including politicians, policy makers, health educators, administrators, and teachers, in order to develop effective obesity prevention programs. Moreover, parents or parent organizations will be able to understand these issues better, so as to cooperate with and support prevention programs.
The purpose of this study was to investigate whether cues to action, perceived benefits, and perceived barriers were related to physical activity levels in primary school students. The specific aims of the study were to examine the relationships between the perceived benefits, perceived barriers, and cues to action and levels of physical activity among primary school students, and to compare the effects of the perceived benefits, perceived barriers, and cues to action on physical activity between male and female students.
Materials and methods

Study design and setting
This was a cross-sectional, descriptive study based on the theoretical framework of the health belief model. The dependent variable was the level of physical activity of Grade 4 primary school students. Their gender, and perceived benefits, perceived barriers, and cues to action were the independent variables of interest. The study was conducted in three primary schools in Muang district, Phitsanulok Province, northern Thailand from October 2010 to March 2011, and was approved by the institutional review board of the University of San Diego, San Diego, CA, USA. The investigator obtained permission from the participant schools, informed parental consent, and student assent prior to study enrolment.
Altogether, there were 2244 Grade 4 primary school students at 16 primary schools in Muang district. Those primary schools received funding from one of three sources, ie, Ministry of the Interior, Ministry of Education, or private education organizations. The socioeconomic status of students' families differed among the three types of schools, so participating schools were recruited from each category.
Sample size and selection
Multistage sampling selected Grade 4 primary school students during the 2011 academic year. Children aged 9 years and older were considered mature enough for the reasoning, thinking, and problem-solving needed to answer the self-administered questionnaires. 11, 12 First, stratified random sampling was applied to choose one school from each funding category. Second, simple random sampling identified one Grade 4 class from each school. All students in the selected classes were then invited to participate in the study. The effect size was set for a medium effect based on a statistical significance level of 0.05 and an estimated power of 0.80. The total number of participants needed for this study was 85. 13 To compensate for nonresponses, the sample size was increased by 15%, bringing the total anticipated number of subjects to 98 students, an average of 33 from each school.
Measurement of study outcome and determinants
Two instruments were used to assess the variables of interest. These variables included physical activity levels and selected determinants of activity.
Physical activity
Physical activity measures included the types and frequency of physical activity performed by the Grade 4 students over the previous 7 days. Physical activity during the student's spare time was defined as activity that caused the student to sweat, to breathe hard, or to make their legs feel tired.
The Physical Activity Questionnaire for Older Children was used to measure levels of physical activity.
14 This instrument is a self-administered survey used to assess general moderate to vigorous physical activity levels over the submit your manuscript | www.dovepress.com Dovepress Dovepress previous 7 days. The questionnaire is designed for students in Grades 4-8, aged 8-14 years. Some questions from this public domain questionnaire were adapted in this study so as to be suitable for Thai students. The revised instrument consisted of ten items. Demographic questions dealt with gender and the name of the school. The first item examined spare time activities from the past week on a five-point scale (1 = no activity, 5 = seven times or more). Items 2-8 examined the type and frequency of activities during physical education class, recess, lunch, after school, evenings, and weekends. The response choices for these items ranged from 1 (the lowest activity response) to 5 (the highest activity response). Item 9 examined the frequency of physical activity for each day of the previous week (1 = none, 5 = very often). The last item examined illness and obstacles that made students unable to engage in their usual physical activity during the previous week. The final score was calculated as the mean of items 1 to 9, with a possible score ranging from 1 to 5, with a score of 1 indicating low physical activity and a score of 5 indicating a high level of physical activity. The reliability coefficient for this questionnaire in our study was 0.911.
Determinants of health belief model
The health belief model was used to explain how the perceptions of students influence their behavior relating to engagement in physical activity. The health belief model posits that beliefs about health and health-related practices are influenced by several factors, including the perceived seriousness of a health condition, one's own perceived susceptibility to the condition, and perceptions of the benefits of and barriers to action to prevent the condition. An additional element of the model is cues to action, ie, circumstances in one's environment that might stimulate action. Because this study was concerned with the performance or nonperformance of an action to promote health, rather than on perceptions of severity or vulnerability to a particular condition, it focused on children's perceptions of the benefits of physical activity, barriers to engaging in physical activity, and cues to action that would promote activity.
Perceived benefits of physical activity are defined as the positive reasons the children had for exercising or for considering exercising. Perceived barriers are defined as the reasons the children had for not exercising or for not considering exercising. Cues to action are defined as the factors that help or would help children to exercise. Modifying these factors, health belief model determinants could increase the physical activity of children. The Cues, Perceived Benefits and Barriers to Physical Activity Questionnaire was used to examine these variables in primary school students. This questionnaire was based on an instrument used by Tergerson and King 9 with adaptations based on findings from previous studies in Thailand. The questions were created to address three components of the health belief model. A subscale of the Cues, Perceived Benefits and Barriers to Physical Activity Questionnaire measured each of the three variables of interest. The perceived benefits and perceived barriers subscales each consisted of 17 items, and the cues to action subscale consisted of 13 items. The responses to all subscale items were made on a four-point scale, with 1 indicating strong disagreement with the statement and 4 indicating strong agreement. The means of the students' responses to items on each subscale were used to interpret the data, with higher mean scores reflecting greater beliefs. The reliability coefficients for the perceived benefits, perceived barriers, and cues to action subscales were 0.847, 0.837, and 0.915, respectively.
Statistical analysis
The characteristics of the sample were described using means, standard deviations, frequencies, and percentages. Pearson's correlation coefficient, Spearman's rho, and robust regression were used to analyze the relationship between the independent variables and the dependent variable of physical activity. The level for statistical significance was set at 0.05. Moreover, differences in the perceived benefits, barriers, and cues to action between boys and girls were analyzed by multivariate analysis of variance. The data were analyzed using the Statistical Package for the Social Sciences/Personal Computer version 11.5 (SPSS Inc, Chicago, IL) and Stata SE version 11 (Stata Corporation, College Station, TX).
Results
The study findings are presented in terms of participant characteristics, levels of physical activity, and the relationship between perceived barriers, benefits, and cues to action subscale scores and physical activity levels. Differences by gender are also presented.
Participant characteristics
A total of 123 Grade 4 primary school students participated in the study. The sample included 60 boys and 63 girls, ranging in age from 9 to 11 years. The types of schools were fairly evenly represented. The majority of participants had either friends or parents who exercised, and most students reported their parents encouraged them to exercise. About 60% of the participants were trying to lose weight, but only about a third were members of sports teams. More than half took extra submit your manuscript | www.dovepress.com Sex Figure 1 Average physical activity levels of primary school students in the week before data collection.
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classes. During the week before data collection, most of the participants were free from major illness ( Table 1) .
Level of physical activity
The study sample had a moderate level of physical activity, with a mean activity level of 3.3 ± 0.5. Boys engaged in physical activity more often than girls, with mean physical activity scores of 3.4 and 3.2, respectively (see Figure 1) . Cycling was the favorite type of physical activity among boys, followed by skipping and soccer. Use of a hula hoop was most often reported by girls, followed by cycling and skipping. Among the three independent variables, only the perceived barriers variable had a significant inverse relationship with the level of physical activity. The perceived benefits variable was significantly related to the cues to action variable, but neither variable was significantly related to physical activity (Table 2) . Pearson and Spearman's rho correlations identified no variable to be significantly correlated with the level of physical activity among boys. Similar to the results for the total sample, the perceived benefits variable was significantly related to the cues to action variable (Table 3 ). For girls, perceived barriers had an inverse relationship with levels of physical activity. Like the boys, the perceived benefits variable was also significantly related to the cues to action variable ( Table 4) . As indicated in Table 5 , regression analysis adjusted for gender indicated that, of the three health belief model variables, only the perceived barriers variable was significantly and inversely associated with the level of physical activity. The graphic regression in Figure 2 showed that perceived barriers of the children negatively predicted their physical activity (Figure 2 ).
Multivariate analysis of variance showed that the mean scores for perceived benefits, perceived barriers, and cues to action did not differ significantly between boys and girls ( Table 6 ). The top three perceived benefits of physical activity were the same for both boys and girls, ie, "to be healthy", "to become strong", and "to make me happy." Boys perceived more barriers to physical activity than girls. The greatest perceived barriers to physical activity for boys included fear of strangers, bad weather, and being tired. For girls, the top three perceived barriers to physical activity were too much submit your manuscript | www.dovepress.com homework, bad weather, and fear of strangers. Girls perceived more cues to physical activity than boys. Boys and girls had similar cues to action. Being told that physical activity is good for health was the most frequently perceived cue to action. Having a sports field or a space to play and parental encouragement to exercise were the second and third most frequently reported cues to physical activity among boys. The second and third ranked cues among girls were parental support in taking them to a place to play and parental encouragement.
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Discussion
While both quantitative and qualitative studies have explored factors influencing physical activity, studies examining the relationship between those factors and levels of physical activity have been limited. In addition, most studies overlooked some important variables, particularly children's perceptions of factors influencing their levels of physical activity, such as perceived benefits, perceived barriers, and cues to physical activity. The present study investigated the role of cues to action, perceived benefits, and perceived barriers in promoting physical activity in Grade 4 students in the primary school setting in Phitsanulok Province, Thailand.
The Grade 4 students in this study were aged 9-11 years, so were mature enough to respond to the questionnaires. 12 The finding of a moderate level of physical activity in this study is consistent with those of Sanamthong 15 who reported that obese children were engaged in less physical activity than recommended by current guidelines. Although the present study did not measure minutes of physical activity, as did Sanamthong, it demonstrated moderate activity, approximately 3-4 times a week.
Most of the participating children in this study perceived that physical activity would bring benefits such as good health, strength, happiness, feeling fresh, and better resistance to illness. These findings are consistent with several previous studies. In the northeastern part of Thailand, children mentioned benefits of exercise including losing weight, being healthy, and having fun. 15 In the United States, sixth grade boys aged 11-13 years in the Midwest indicated their perceived benefits of physical activity as making them healthy, strong, and fit and allowing them to maintain an average weight. 16 Children in the current study perceived a moderate level of barriers to physical activity, such as worry about strangers when playing outside, bad weather, too much homework, having discomfort after exercise, and being too tired for physical activity. Conversely, Wannasuntad 17 reported that students in Bangkok perceived few barriers to participating in physical activity. However, the present study supports the findings of other investigations. Barriers to physical activity identified for boys in prior studies included The participants reported a number of cues that could motivate physical activity, including: being told that physical activity is good for their health; being taken by parents to play sports or exercise; having a sports field or free space nearby; and being encouraged to exercise by parents. Similar findings were noted by Heitzler et al among children and adolescents aged 10-17 years. 19 Participants with higher levels of perceived support from their parents and friends reported higher levels of self-efficacy and enjoyment related to physical activity, and lower levels of perceived barriers.
Regarding the first study objective, only the perceived barriers variable had a significant inverse relationship with level of physical activity. Our study did not demonstrate the relationship between participant characteristics and level of physical activity found in other studies. Wannasuntad 17 reported that 31% of the variance in physical activity was explained by gender, body mass index, number of hours watching television, number of hours playing outside, sibling or other child support, parental permission to play outside, extent of physical activity items or equipment available at home, school policy promoting physical activity, and children's self-efficacy in overcoming general barriers.
Boys in this study were found to be slightly more active than girls. However, the difference in physical activity level between boys and girls was not statistically significant. This finding is congruent with several other studies in both developed settings, such as Australia, the United Kingdom, and rural and urban regions of the United States, and developing settings such as Turkey and Thailand. 17, [20] [21] [22] [23] [24] [25] [26] Moreover, perceived benefits, perceived barriers, and cues to action did not differ significantly between boys and girls. In the subgroup analysis, perceived barriers were significantly correlated with the level of physical activity in girls but not in boys. Boys seemed to be active despite perceived barriers. Previous studies around the world have reported a variety of different results in terms of gender differences in physical activity and its determinants. A study of middle school students in Midwestern United States found significantly different perceived benefits of physical activity between boys and girls. Girls had higher perceived benefits than boys on items such as "take care of myself ", "stay in shape", and "be healthier". 24 A qualitative study of sixth grade students in Winnipeg found that boys mentioned barriers to physical activity, including homework and screen time, but girls did not. 18 Heitzler reported that girls aged 10-17 years in the metropolitan Minnesota Twin Cities area mentioned more barriers to physical activity than boys, whereas no differences were found in a study of middle school students in the rural Midwest. 23, 24 The current study provides evidence, applicable to both boys and girls, of engagement in physical activity by children living in Thailand's urban settings. The more barriers to engaging in physical activity children perceive, the less they will play (Figure 2 ).
Limitations
This study examined three major elements of the health belief model, ie, perceived benefits, perceived barriers, and cues to action. These determinants helped the investigator to determine why the students did or did not participate in physical activity. Nevertheless, it is possible that there are more important factors influencing physical activity that should be identified. Future studies should consider other factors that can influence levels of physical activity, such as friends, family, environment, school policy, or the other components of the health belief model. Moreover, it is difficult to eliminate recall bias created by the 7-day recall of physical activity on the Physical Activity Questionnaire for Older Children. Children may have difficulty remembering all of the activities from the previous week. Future studies might effectively employ activity logs.
Recommendations
The current study findings have practical implications for nurses in developing health promotion programs that can help students overcome barriers to physical activity. Moreover, parents and teachers should cooperate with nurses to find strategies to achieve this goal. Health communication programs are essential for tailoring messages that promote physical activity and reduce the barriers perceived within specific groups. In addition, the present study showed differences in preferred activities between boys and girls. School nurses can cooperate with physical education teachers to develop interventions to promote physical activity specific to particular target groups, such as an exercise program requiring less equipment for girls. On the other hand, an exercise program for boys might emphasize sports or activities that need physical activity equipment. Nurses can be advocates for school policy and for sufficient physical activity within the school curriculum, such as expanding specific time dedicated to play. Creating safe and favorable environments and reducing homework may also help to promote physical activity among students and ultimately lead to a reduction of childhood obesity and prevention of life-style related diseases in Thailand.
Conclusion
The current study provided an overview of children's perceptions of determinants of physical activity and insight into gender differences in those perceptions and their impact. The physical activity level among primary school girls in urban Thailand was slightly lower than that of boys. Overall, perceived barriers hindered the physical activity of primary school children (Figure 2 , Table 5 ). Importantly, the negative impact of perceived barriers on physical activity was significant among girls. Child health and school health interventions, focusing on eliminating or minimizing barriers, may lead to a sufficient level of physical activity among Thai primary school children.
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